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Electrode Assembly Pack Adapted for "Zig-zag" Folding 


We, Varta Aktiengesellschaft, Frank- 
furt/main Neue Mainzer Strasse 54, Germany, 
a German Company, do hereby declare the 
invention, for which we pray that a patent may 
be granted to us, and the method by which 
it is to be performed, to be particularly de- 
scribed in and by the following statement: — 

The invention relates to an electrode assem- 
bly pack for accumulators, and particularly 
for alkaline accumulators. The electrode 
assembly pack, which is adapted for zig-zag 
folding consists of a plurality of electrically 
interconnected, coherent plate chains. 

Electrode assembly packs of this kind are 
known. In one construction (German Ausle- 
geschrift No. 1,194,471), the plate chains con- 
sist of circular plates which are connected 
at the peripheries along the line of the centres 
by electrically conductive tongues coated with 
a layer of insulating varnish. In the finished 
electrode assembly pack, the folded plates of 
the first group are disposed between the plates 
of the second group with individual separator 
discs provided between the plates. 

The manufacture of the component parts, 
and particularly the assembly of the electrode 
pack, is extremely cumbersome and involve 
time-consuming operations particularly when 
electrode assembly packs of considerable thick- 
ness, which consist of a plurality of positive 
and negative plates, are to be produced. A 
substantial number of the individual separators 
have to be cut to size and have to be placed 
carefully upon individual plates. The connect- 
ing tongues have to be coated with an in- 
sulating varnish. When the plates are placed 
one upon the other, care has to be taken that 
the plates are exactly superposed. In such 
constructions, the risk of displacement of the 
individual layers in the finished cell cannot 
be avoided. 

It is an object of the invention to provide 
an electrode assembly pads of a construction, 

[Price 4s. 6d.] 


in which the disadvantages hereinbefore de- 
scribed are avoided, and the manufacture of 
the electrode assembly pack is considerably 
simplified without its quality being affected. 

In the electrode assembly pack according 
to the invention, the insulation and thus the 
safety in operation of the accumulator are in 
general improved. Displacement of the indi- 
vidual component parts of the electrode assem- 
bly pack in the finished cell is no longer 
possible. The invention affords the additional 
advantage that, with electrode packs of a given 
shape and composition, the order of succession 
of the plates may be changed by simple 
manipulation. 

According to the invention there is pro- 
vided an electrode assembly pack for accumu- 
lators, in which the plates of one polarity, 
before folding, are in the form of a chain of 
rectangular plates electrically connected each 
to the next plate along, or dose to, one side 
of the series of plates by short webs permitting 
the plates to be folded in a ziz-zag manner 
parallel to each other, the said plates being 
enclosed before folding by a U-section con- 
tinuous separator, and the plates of the other 
polarity being similarly electrically connected 
along or dose to one side of the series and 
interleaved with the plates of the said one 
polarity by zig-zag folding of the assembled 
plates. 

All of the plate chains of the other polarity 
may contact one arm of the separator, or, with 
the desired alternation of tike plates, may 
contact the wrapped plate chains on each side. 

Some constructions of the dectrode assembly 
pack according to the invention are diagram- 
matically illustrated by way of example in 
Figures 1 to 12 of the accompanying drawings. 

Figures 1 to 3 show the individual com- 
ponent parts of an dectrode assembly pack 
comprising one positive plate chain and one 
negative plate chain. The plate chains 1 and 
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2 of different polarities consist of individual 
electrode plates which are held together at 
opposite sides by a conductive flexible tape 4. 
The tape 4, which may be made of a separate 

5 piece, is connected to the individual plates by 
suitable means. It may have a crass-section 
the shape of the letter <( U" which encloses 
the plates, or it may be disposed on one side 
of the plates only. The connecting webs may, 

10 however, also be punched out together with 
the supports for the active mass of the plates. 
The current conductors 7 are connected to the 
connecting piece at the desired position. The 
plate chain 1 is introduced into the space 

15 between the arms of the U-section separator 
tape 3, so that the two arms 5 and 6 of the 
separator tape enclose the plate group 1 in 
the manner of the letter "XT' the connecting 
tape being in the mouth of the "U". Accord- 

20 ing to the desired method employed for fold- 
ing the electrode assembly pack, the plate 
chain 1 is then either placed against one of 
the arms of the separator or, as indicated on 
the right-hand side of Figure 1, is slipped 

25 over both arms, so that the individual plates 
of the electrode chain 2 enclose the two arms 
of the U-section separator tape in the desired 
alternation hereinafter described in detail. 
Figure 4 shows a finished assembled elec- 

30 trode pack with slight zig-zag-folding. In this 
construction, every second plate in the plate 
chain 2 is disposed on the opposite side of the 
separator tape. 
Figure 5 shows the finished folded electrode 

Figure 6 shows two plate chains, in which 
the connecting webs are disposed on opposite 
sides close to the ends of the plates. 

Various constructions, in which the connect- 


ing webs are provided eccentrically have pro- 40 
duced good results in practice. The connecting 
webs need not necessarily -be - 2£spose4 • on 
opposite sides of the electrode assenftriy. In 
the construction shown in Fignse % tie.-eonr 
nections of both plate chains are disposed m "45 
the same side of the electrode assertiblj pack. 

In addition to the extoemely simple manu- 
facture and the aforementioned- "good: proper- 
ties, such as good insulation and resistance 
to displacement, of the detisode assembly 50 
pack according to the invention,, the -order of 
succession of the plates in the electrode assem- 
bly pack can be varied by simple means. The 
possibility of changing the order of succession 
of the plates by simple means is of importance 55 
in cells of many types. In gas-tight alkaline 
accumulators, for example, the capacitance 
and the rate of charge of negative electrodes, 
at the moment of sealing exceed those of the 
positive electrodes. The negative electrodes are 60 
divided into two part-electrodes in order to 
ensure an improved consumption of the oxygen 
evolved at the positive electrode upon charg- 
ing. The effect of such negative double elec- 
trodes may also be obtained by simple means 65 
by the electrode assembly pack according to 
the invention after suitable assembly and 
folding. 

Some constructions of the electrode assem- 
bly pack according to the invention are de- 70 
scribed with reference to Figures 8 to 12. An 
electrode assembly pack containing octopartite 
positive plate chains and octopartite negative 
plate chains and, in some cases, heptapartite 
positive plate chains, may serve as an ex- 75 
ample. 

Thus, for example, the following succession 
of electrodes 


+ + + ++ + + + 


80 is obtained when a positive plate chain and a 
negative plate chain are placed side by side, 
that is tc say, when the complete plate chain 
are placed side by side^ that is to say, when 
the complete plate chain not enclosed by the 

85 separator tape is disposed on the outside of 
one of the arms of the separator and is then 
subject to zig-zag-folding. 

Folding in the opposite directions results 
in the -same succession of the electrodes, except 

90 that the series starts and terminates with a 
negative electrode. The electrode assembly 
pack so folded may be folded over in the 
middle by reversing the sense of folding of 
a fold in the middle of the pack without the 

95 order of succession of the electrodes being 
changed. After the pack has been so folded 
over in the middle, the external electrode plates 
of the same polarity are disposed side by side 
and form the central double electrode at that 

100 position. This construction affords the ad- 
vantage that the plates, now disposed on the 


outside, are already held together on one side 
by a web, and on the other side the webs 
are slightly pinned together so that the assem- 
bly pack cannot spring apart. It is now un- 105 
necessary for the electrode to be wrapped with 
tape as otherwise necessary in such^ cases. 
When a plurality of electrode plates is pro- 
vided, the web between the two plates in the 
middle has to be longer, since it interconnects 110 
the two external plates when the pack is 
folded over and thus has to bridge the* whole 
thickness of the electrode assembly pack. 

In an alternative construction, the web be- 
tween tiie first and tie second plate or the 115 
web between the penultimate and the last 
plate may be lengthened, and, after completed 
zig-zag-folding, the first or the last electrode 
group may be folded over so that it comes to 
lie on the other side of the electrode assembly 120 
pack. The order of succession of the electrodes 
is then as follows: — 


- + + + + + + .+ +.-. 


According to whether the first or the last 
pair of electrodes is folded over, the succession 
may begin and terminate with a positive or a 
negative plate. Whether the succession of elec- 
trodes begins or terminates with a positive or 
a negative plate depends upon the type of 
cell into- which the electrode assembly pack 
is inserted. When the polarity of the housing 
is positive, the external plates will also be 
positive. 

Figure 8 shows an electrode assembly pack 


comprising two negative double electrodes and 
one positive double electrode. In mis drawing 
and in the subsequent drawings, the negative 15 
plate chains are light and the positive plate 
chains dark for the sake of convenient smvey- 
ance. The positive and the negative plate 
chains are intercalated by .slots 8, 9, 10 and 
11, and are then zig-zag-folded. When the 20 
first electrode is a positive plate, the order 
of succession of the electrodes is as follows : 


+ — "+ + + + — +. 


In Figure 8, the two electrode chains are 
25 provided at vertically staggered levels in order 
to demonstrate the arrangement. In practice 
also, the plate chains may be provided at 
vertically staggered levels in a wide range of 
construction. Positive and negative electrode 
30 parts are thus obtained which are not opposed 
by electrode parts of opposite polarity.. In gas- 
tight alkaline accumulators these parts, extend- 
ing into the gas space of the cell, improve 
the gas consumption. 
35 Figure 9 shows an electrode assembly pack 
with two negative double electrodes and no 


positive double electrode. The negative plate 
chain comprises eight plates, and the positive 
plate , chain seven plates. The two chains are 
mtercaiated so that the end plate 12 of the 40 
negative chain remains standing- by itself. The 
chains are intercalated^ by dots 13, 14 and 
15. The electrode assembly pack is then ob- 
tained by zig-zag-folding. Hie isolated nega- 
tive electrode 12 is folded into the positive 45 
double electrode between the slots 14 and 15. 
The order of succession of the electrodes is 
then as follows : — 


+ - + + -+- + - + + . 


50 The electrode pack illustrated in Figure 
10 also comprises one octopartite negative 
plate chain and one heptapartite positive plate 
chain. The two chains are intercalated by the 
slots 16, 17 and 18. After completed zig-zag- 


folding, the exposed negative electrode is in- 55 
troduced into the positive double electrode 
after the slot 17. The order of succession of 
the electrode is*:— 


+ - '+ + - + - + + -+. 


60 The effect of double negatives without 
double positives in symmetrical arrangement 
may be obtained by placing two negative plate 
chains, preferably of half the thickness of the 
positive plate chain, one upon the other with 

65 or without an intermediate spacer, for ex- 
ample made of expanded metal or metal mesh, 


and by intercalating them with the positive 
plate chain illustrated in Figure 4, so that, 
upon zi^-zag-folding, each positive electrode 
is flanked by two negative electrodes. The 70 
order of succession in art octopartite electrode 
assembly pack is as follows: — 


+ + + + _ +| . 

In Figure 11, two negative plate chains are chains arc intercalated with the positive elec- 

E2£ *«w S ^ ag F red ^ atlon > 80 *« one trode chain, so that the order of Succession of 

2 e - Pla £ 18 d T Se 2 at ead ! * * e electrode after completed zig-zag-folding 80 

dicated in Figure 4, the negative electrode is as follows:— S 


- + 


One of the simplest methods of obtaining The plates of the plate chains have to overlap 

double negative electrodes without double posi- exactly. By zig-zag-folding, an electrode 

n^S? 0 ^*! 8 t0 plaCC a W . rapp ^ d P 081 ^ assembl y P ack * f ™°wmg construction 90 

plate cham between two negative plate chains is obtained; — 

without the plate chains being intercalated. 
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Figure 12 shows an electrode assembly pack 
of this kind which comprises two negative and 
one positive plate chain which, for the sake 
5 of convenient surveyance, are provided at 
staggered levels. 

WHAT WE CLAIM IS: — 

1. Electrode assembly pack for accumula- 
tors, in which the plates of one polarity, before 

10 folding, are in the form of a chain of rect- 
angular plates electrically connected each to 
the next plate along, or close to, one^ side 
of the series of plates by short webs permitting 
the plates to be folded in a zig-zag manner 

15 parallel to each other, the said plates being 
enclosed before folding by a U-section con- 
tinuous separator, and the plates of the other 
polarity being similarly electrically connected 
along or close to one side of the series and 

20 interleaved with the plates of the said one 
polarity by zig-zag folding of the assembled 
plates. 

2. Electrode assembly pack according to 
claim 1, in which all of the plates of the 

25 plate chain of the other polarity contact one 
arm of the separator. 

3. Electrode assembly pack according to 
claim 1, in which the plate chain of the other 
polarity contacts the wrapped plate chain on 

30 both sides of the plates in the alternation 
desired. 

4. Electrode assembly pack according to any 
of claims 1 to 3, in which the plate chains 
are provided at vertically staggered levels, 

35 whereby parts of each electrode plate have no 
counter-electrode. 

5. Electrode assembly pack according to any 
of claims 1, 2 or 4> comprising one negative 
and one positive plate chain, the whole un- 

40 wrapped plate chain contacting one arm of the 
separator, and both plate chains being zig-zag- 
folded. 

6. Electrode assembly pack according to 
claim 5, in which the central fold or a fold 

45 near to the middle of the pack is refolded in 


the reverse sense, whereby the electrode plates 
originally at the ends of the pack are brought 
together in the middle or near to the middle 
of the pack. 

7. Electrode assembly pack according to any . 50 
of claims 1, 3 or 4, comprising one negative 
plate chain and one positive plate chain, the 
plates of the unwrapped electrode chain con- 
tacting alternately one and the other arm of 

the U-section separator. . 55 

8. Electrode assembly pack according to any 
of cl aims 1, 3 or 4, consisting of one negative 
and one positive plate chain, successive pairs 
of plates of the unwrapped plate chain con- 
tacting alternately one and the other arm of 60. 
the separator tape. 

9. Electrode assembly pack according to 
any of claims 1 to 4, in which the plate chain - 
of one polarity has an additional plate at. ... 
one end, having no corresponding plate of the 65 
other polarity, which is folded back into one 

of the folds of the electrode assembly pack. 

10. Electrode assembly pack according to 
any of claims 1, 3 or 4, which consists of one 
positive plate chain and two negative plate 70 
chains the negative plate chains, with or with- 
out a spacer between them, being disposed 
side by side, and the pairs of negative elec- 
trodes thus obtained being disposed on both 
sides of the positive plate chain of plates 75 
wrapped with the separator, in the alternation 
desired. 

11. Electrode assembly pack according to 
any of claims 1, 2 or 4, in which the wrapped 
positive plate chain is surrounded by two nega- 80 
tive plate chains, each group contacting one 

of the arms of the separator tape, and the 
plate chains being zig-zag folded. 

12. Electrode assembly pack, substantially 

as hereinbefore described and illustrated in 85 
the accompanying drawings.. 

EDWARD EVANS & CO., 
53 — 64 Chancery Lane, London, W.C.2. 
Agents for the Applicants. 
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